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A J-85 engtne with 4 different nozzle configurations was
tested at the outdoor X-]4 test facility at the Ames Research Center.
The test nozzles Included a round 17.5" diameter Y_ariable Flap
Ejector (VFE) nozzle, "a round 'stovepipe' nozzle, and a 104 tube
suppressor nozzle operated both with and without an ejector shroud.
The velocities tested ranged from 600 to 1600 fps at an approximate
total temperature of ]400°R.
The primary test objective was to determine the axial
location of apparent nolse sources for each configuration. These
source locations were determined from acoustic measurements alon9
multiple sideline locations. As expected, the axial position of
the noise sources durtn9 static operation ts determined by jet
velocity, Strouhal number, and direction of propagation. The
veloctty dependence is more evident for the 104 tube suppressor
nozzle than for the conical nozzles tested. The results for both
the VFE conical nozzle and the stovepipe conical nozzle indicate
source locations to be much closer to the jet exit plane than
expected. In addition, the data scatter ts greater than for the
104 tube nozzle. The reason for this ts not known but it is
postulated that both the conical nozzles create the opportunity
for substantial jet mixing to occur before the nozzle exit. This
is because an after burner nozzle was located upstream of the
test nozzle. In effect two Jet origins were possible, one upstream
of the other. This was not possible for the I04 tube suppressor
nozzle since any organized jet structure would be destroyed upon
passing through the suppressor.
Corrections for near fleld effects were found to differ
slightly for each nozzle tested. The corrections presented are
simply the differences between the measured near field levels and
the required near field levels if spherical spreading is assumed
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Recently Boeing lhas successfully used the multlple
sideline technique to stmulate the effect of flight on jet mixing
noise. The method requires outdoor static noise measurements in
order to establish empirical relationships between near and far
field spectra, as well as to establish apparent source locations
within the jet. Far fteld flight noise levels as well as the
directtvity can then be determined by direct extrapolation of wind
tunnel flight simulation measurements.
The results presented here cover only the first phase
of the total flight simulation procedure. The following data is
presented:
I - static noise source locations are presented
for each nozzle as a function of source readlation angle and
Strouhal number.
_- i
ii - corrections for near field effects are
presented for each nozzle tested.
Ill - a computerized procedure is discussed which
• makes use of the above data for extrapolating wind tunnel near
field results to the far fleld.
2. EXPERIMENTAL ARRANGEMENT
A11 tests were conducted at the Ames Research Center






The arrangement of the Jet rig and microphones is shown
in Figure I. As indicated, special traversing tracks were used so
that fewer microphones could be used while still covering angles
from 30° - 165 ° relative to the jet inlet. A typical traverse
took 5-6 minutes during which the angular position was continuously
recorded as a voltage variation with distance. The maximum
possible averaging time for a particular angle was 2 seconds.
The jet exit and all microphones were mounted 23 feet from
the concrete ground surface of the test area. For the two nearest
sidelines this gave virtually reflection-free data. The 7m and 12m
sidelines were affected to some extent by ground reflections but
these effects were largely limited to low frequencies and to shallow
emission angles. For the moving microphone data a suitably
accurate reflection scheme could not be found so that no
reflection corrections were applied to any microphone data. In
general the necessary corrections would have been less than 3 dB, but
as a result the source locations presented for very low frequencies
may Be less accurate than for higher frequencies.
Microphone data was FM recorded on a 32 channel Ampex
PR 2200 tape recorder. The voltages representing distance along
the traverse were also recorded. Engine data such as RPM, pressure
ratio, EGT, and nacelle air temperature were automatically punched
on paper tape on a Yidar data collection system. Nacelle air
temperature was continuously monitored on a separate digital meter.
As a check on the automatic recorder system, the RPM and EGT
were hand recorded directly from the engine operator's instrumentation
panel. Engine presure ratio was monitored directly using a
mercury monometer as well as recorded on the Vidar system.
The following 4 nozzle configurations were tested:
-Variable Flap Ejector (VFE)
-stovepipe conical
-104 tube
-104 tube with ejector
The nozzle have approximately the same flow areas.
Important dimensions and sketches are provided in Figure 2.
The test points covered for each nozzle are given in































































































































































































































































3. DATA REDUCTION PROCEDURE
The determination of the exlt velocity at each test
condition and for each nozzle configuration was complicated by the
fact that pressure measurements could not be made at the Jet exit.
Instead, measurements were made immediately upstream of the
afterburner section and hence were slightly higher than the
correct exit pressure. To determine the pressure loss associated
with the flow through the afterburner section, a program developed
by the Lewis Research Center for a calibrated J-85 engine was
used. Although the engine used in this work was not identical to
the intended engine, the errors were considered to be small.
In order to reduce traversing microphone data to I/3
octave spectra, a computerlzed data handling system was developed.
Operating details can be found in Appendix A. After reducing the
data to I/3 octave spectra the data was then corrected for
microphone response and for atmospheric attenuation. The data was
then smoothed by fitting an 8th degree polynomial at each angle.
the data contained points which deviated from the polynomial by
greater than 6%, then the data point was discarded and the angle
position refitted to an 8th degree polynomial. To ensure that
the central portion of each spectrum containing the peak was









twice during the curve-fitting procedure. The very low and very
high frequencies were not tncluded at all for curve-fitting on
the assumption that this data is generally less reliable. After
establishing the appropriate polynomial over the central portion of
the spectrum, the portions at very low and very high frequencies
were stmply determined by extrapolation. The 8th degree fit to
the data was established by experiment. It appeared to be the
minumum fit required in order to retain the precise frequency
location of the spectrum peak. After smoothing the data at each
angle (SPL vs frequency), the data was again smoothed at each
frequency (SPL vs angle). An 8th degree polynomial was again
necessary in order to avoid shifting the angle location of the
peak. The smoothed data is printed for comparison to the origtnal
data (see Appendix B). For source locatton computations only
the smoothed data was used.
The data for each I/3 octave frequency was arranged in
plots such as in Figure 3. From this, angle pairs could be
established. This was done by first ass_ning that the far field
peak originated from the near field peak. For example in
Figure 3, the first pair would be _, 0'. Other pairs can be
established by noting that the Z_dB peak shift from the near field
to the far field must he constant. On Figure 3, other pairs would be




After establishing angle pairs for each Strouhal
number, the source locations and radiation angles were determined
from geometry (see Figure 4):
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Note that the noise locations sources defined in this way are













A. 1/3 Octave Spectra
Samples of uncorrected spectrum plots ere given for
each nozzle in Figures 5 to 8. Both far field and near field
spectra are plotted together for angles which come closest to 30 °,
60 °, go °, 120 °, 150 ° and 160 °. This is not meant to indicate
near field and far field angle pairs, but is simply a more
compact way of presenting the data. In all cases the near field
sideline is 6.67 ft (2m) from the Jet centerline and the far field
sideline is 39.25 ft (12m) from the jet centerllne.
Complete listings of corrected I/3 octave data and
smoothed I/3 octave data for all of the test points considered
are found in Appendix B.
B. Peak Radiation Angle VS Strouhal Number
Plots of noise source peak radiation angle vs Strouhal
number are presented for each nozzle In Figures g to 12. As
expected, there is a tendency for higher frequencies to radiate






suppressor nozzle both with and without ejector shroud do not
depend on jet exit velocity. This is consistant with results
presented by Boeln_. Both conical nozzles however, show a
tendency for sources in the mid frequency range to radiate at
shallower angles when the jet is operated at a lower exit velocity.
The reason for this is not known.
C. Peak Source Location VS Strouhal Number
Plots of peak source location vs Strouhal number are
presented for each nozzle in Figures 13 to 16. The exact result
differs from nozzle to nozzle but high frequency sources are
always located closer to the nozzle exit. The I04 tube suppressor
nozzle appears to have some velocity dependance for source
locati on.
D. Source Locations VS Radiation Angles
Detailed plots of source locations vs radiation angle
for a broad range of Strouhal numbers are presented in Figures
i
17 to 20. It is evident that both the conical nozzles do not have
clearly defined source locations of the expected nature. This
may be related to the upstream geometry used for both these












mixing Is possible immediately follo_dng the afterburner nozzle
but before the test nozzle. The shaded portion inside the
nozzle represents a region of high shear and hence of active
source generation. At the test nozzle exit the usual shear
layer _11 also be fomed. Stnce the thickness of the resulting
shear layers are related to source size and hence to source
radlation frequency, the possibility exists for two dominant noise
producing regions at a given frequency. The locations of sources
which seem to occur very close to the nozzle exit may have been
influenced by sources "born" upstream of the test nozzle exit.
In addition to this effect, there will likely be more vigorous
turbulence than expected concentrated near the test nozzle exit.
This is because in a more usual nozzle arrangement the turbulence
levels upstream of the test nozzle exit are more uniform, so that a
core of lower turbulence levels is formed at the test nozzle exit
a_d extends 5-6 diameters downstream. In the present case
however, the shear layer formed from the afterburner nozzle prevents
the formation of any region of lower turbulence at the test
nozzle exit and instead contributes to vigorous mixing at the test
nozzle exit. The net effect is that a great deal of both large
and small scale turbulence occurs at the test nozzle exit. This i._
confirmed to some extent by the results for source location, as
!
sources over an extremely broad range of frequency and noise





The degree by which the internal noise generation and
turbulence structure affects the apparent noise source locations
depends on how much of the upstream structure is retained at the
test nozzle exit. To some extent this would be expected to
depend on PR since the A/B nozzle diameter_ and hence the jet which
is produced, changes with PR. The plots of source location do
appear to have some dependance on jet velocity.
In the case of the 104 tube suppressor nozzle, a.ny
organized turbulence generation which does develop would be
largely destroyed while passing through the suppressor. The
resulting source locations for the I04 tube nozzle with and
without an ejector agree very well with what might be expected.
Figures 19 and 20 indicate that the source locations and their
radiation angles are strongly dependant upon the jet exit velocity.
This agrees very well with previous results presented by
Boeing for suppressor nozzles.
E. Near Field Corrections
The near sideline is sufficiently close to jet noise
sources to be amplified by near field effects. In order to later
extrapolate wind tunnel near field data to the far field it is


















This was done by slmply subtracting the peak levels
for each frequency in the far field from the peak levels for
each frequency In the near field. Any deviation from the level
difference due to spherical divergence l.s assumed to be due to
near field amplification. This deviation Is plotted in Figures
,unct,o°o, ""'"'"
from the source to the near field receiver point, _ is the
wavelength, and ao ts the acoustic velocity. The 104 tube nozzle
seems to exhibit larger corrections over a larger frequency range
than the contcal nozzles. This was unexpected and tt is
postulated that it may be due to the very much larger spreading
angle of the 104 tube nozzle. For any jet the sources will be
concentrated at the center of the mixing shear layer. For small
spreading angles this center will be approxtmetely at the nozzle
radius. For large spreading angles "this cente_ _tll spread
outward and It becomes unrmasonable'to assume that the
sources are concentrated on an annulus at the nozzle radius. The
effect is that sources are closer to the near field stdeltne
than they are assumed to be. This is indicated In Figure 26.
Corrections will thus appear large for the assumed sideline
distance. As the near field sideline tn this case is very close
to the jet (2m), the effect is quite pronounced. It is
expected that t f the plots in Figures 24 and 25 are corrected for
this effect they would look much like the corrections in Figures
22 and 23. There Is probably no advantage in doing this except
that the corrections am presented are not universal.
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5. PROCEDURE - PHASE 17
The plots of source location vs radiation angle
(x/D vs(_s) which result from phase I will become inputs to phase II.
Results of in-tunnel near field measurements will also become inputs.
Only one sideline w_11 be necessary, rather than at least two as required
in phase I. Since the near field measurements will be made with
ambient velocity, the static source location plots x/D vs (_s must
be transformed to xm/D VS_s. The new angle _s is defined as
I + VA 1
TS " tan'l sin(es - 90) a_o + 90
This accounts for the effect of convection, the effect of which is
indicated in Figure 27. The effect of core stretch is handled by
redefining the Strouhal number of each source location plot, so that
St - fD . As ambient velocity increases, the plots are valid
for increasingly higher Strouhal numbers.
The inputted near field data must first be corrected for
near field effects. The data must then be curve fitted, first at
each angle (SPL vs frequency) and then at each frequency (SPL vs angle).




this peak angle there will be a corresponding source position and
radiation angle for the same frequency of Strouhal number, as given
by the x'/D VS_s plots. The relation between any near field angle "_
and corresponding radiation angle ts given by:
Yl - x'+ "Yl
tan(IBO- _ ) tan(180- ")Ks)
(see Figure 27)
The source location x' is also known since it is a known function
of _/Fs, given by the x_D vs Ts plots.
When the proper _s' x_pal r are found for each inputted
near field angle, then the matching far field angle can be found
using the following relation:
Iy2 J/_ . .tan -l + 180Y2 + x'
 n---TTso-
Thus for each measured near field angle, a corresponding far field
angle can be found. The level in the far field must then be
adjusted to account for attenuation with distance. If the ratio

















6. CONCLUSIONS AND RECOMMENDATIONS
Outdoor noise measurements have been carried out
on a J-85 engine equipped with 4 different nozzle
arrangements. The conclusions and recommendations can be
summarized as follows:
A. Results of Source Location VS Radiation Angle
for the VFE and stovepipe nozzles show source locations which
are much closer to the nozzle exit than anticipated. It is
postulated that this may be due to vigourous turbulence
generated near the nozzle exit, caused by the upstream
A/B nozzle.
B. To calculate source locations it is necessary
to find near field/far field angle pairs. For the sideline
distances used in this work it was found that the angle
pairs were very close to one another. A small error in
angle measurement could therefore lead to a large error in
source location. Since each sideline was measured by only
22 microphone positions each microphone represented an
average of greater than 5°. In many cases the near field/
far field angle pairs were separated by less than this. More
microphone measurements may not have significantly improved




position to better than approximately Z 2 ° on the moving
microphone system. This was due to the integration time
necessary for analysis although extremely slow traverses
may allow some improvement. It is recommended therefore,
that for future static noise measurements which are carried
out for the purpose of locating sources thatthe far field
sideline be located at least fOX the distance of the near
field sideline. This will ensure greater separation
between the angle pairs, thereby leading to greater accuracy
in determining source position. It should be noted that the
problem of small differences between near and far fleld
angles was compounded in this work because the sources were
located very close to the nozzle exit.
C. The near fleld correctlons are qulte large,
particularly for the suppressor nozzle due to its large
spread angle. Strictly speaking, the near field corrections
should be applied before the source locations are found but
this Is currently Inconvenlent to do by computer. To
eliminate the problem it is recommended that future near
field measurements be done at a distance where corrections
are no more than 2 dB. This will ensure that the calculated
source locations are not significantly affected by the
near fleld errors.
D. There are several questions concerning the
¢
effect of exit velocity on source location and source









yet been explained. For the VFE and stovepipe nozzle this
can be explained at least partlally by the changes in
diameter of the A/B nozzle with PR. Such changes increase
or decrease the degree of turbulence at the nozzle exit,
depending on whether more or less of the A/B-generated jet
is able to pass the exit nozzle. For the suppressor
nozzle the question is unresolved although very similar
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FIGURE 5: VFE Nozzle I/3 Octave Spectra at
Both Near Field and Far Field
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FIGURE 6 : Stovepipe Nozzle I/3 Octave Spectra at
Both Near Field and Far Field Sidelines
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FIGURE 7: 104 Tube Nozzle l/3 Octave Spectra at
Both Near Field and Far Field
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FIGURE 8: 104 Tube Nozzle with Suppressor
I/3 Octave Spectra at Both Near Field
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FIGURE 17: Noise Source Location vs
Noise Emission Angle
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FIGURE 18: Noise Source Location vs
Notse Emtsslon Angle
0 1687 fps (514 mps)
[] 1168 fps (356 raps)
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FIGURE 19: Noise Source Location
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A computerized data handling system has been
developed which is specifically intended to reduce moving
microphone data. The system consists of 2 steps:
I. Convert data stored on analog tapes to
I/3 octave band levels on paper tapes for specifled microphone
positions. This is done on the Dynamic Analysis System and
produces paper tapes which can be read by the IBM 360. The
procedure for this step is described here.
2. Data stored on paper tapes are read into
the IBM 360. Corrected spectra can then be plotted for any
angle at the point. If source locations are required the
data on the IBM can be easily transferred to the 7600, where
i
an extensive source location program is located.
The file labelled "jETN" contains all of the
programs necessary to produce paper tapes from moving
microphone data. The main program is labelled "SAMPL". At
present this program is designed to deal with microphone
movement that is parallel to the Jet axis, The program is
written in Time S_eries Language on the Dynamic A_.nalysis
System and requires the GR1921 spectrum analyzer as well.




FIGURE AI: Necessary Hardware to








To produce data the following procedure must be followed:
t) Bootstrap the DAS -- instructions are on the DAS.
li) Type .R TSLR51 (. prompt indicates RT-II)
>LOAD 'JETN' ( >prompt indicates TSL)
After 'JETN' has been loaded the followlng programs wlll also













The necessary programs are now loaded, but before continuing,
the program INZTLmust be properly initialized. To do this first 11st the
current contents of INITL Ctype )LIST INIT_. A 11sting similar to the
following will result:
10 LET R4, -1.53
20 LET RS, 1.47
30 LET R6, 3
40 LET R12, 25
50 LET I1, 19
60 LET I6, 4
70 LET I5, 8
80 LET I4, 20
90 RETURN
line I0: This is the value in volts of the traverse at the
beginning of the traverse. In most cases this will be approximately -l.5v.
line 20: Value in volts at the finish of the traverse. This
will be approximately +l.Sv.
line 30: The angle increment at which I/3 octave spectra will
be taken and stored on paper tape. In this case every 3°.
line 40: This Is the initial angle and must be less than the
minimum angle expected. No data is taken for this angle.
llne 50: Condition number. This number appears in plots but not
paper tapes.
line 60: Tape recorder channel number from which the data is
belng taken.
line 70: Gain of data channel in line 60. If linear amplifiers
have been used (such as Newports), this value Is defined as
20 log C gain during calibration r_ For logarithmicgain during current condition numbe "
amplifiers, it is simply the difference in dB between the gain during
calibration and the gain during data reduction (i.e. CalibdB - datadB).
line 80: This is the channel number of the traverse track.
The values in each line of I)¢ITLmust be changed to suit
current conditions for each condition number. This is done by simply
editing INITL as follows:
-- type >EDIT INITL (now in edit mode)
-type Statement number of statement you wish to change and complete
the statement as you wlsh it to read. Do this for every statement you wish
to change. To check if changes have been made type >LIST INITL, and
the current contents of INITL will be listed.
After the contents of I_ITL have been changed to suit current
requirements the process of generating paper tapes can begin. Microphone
data can be fed into the GRIg21 while a corresponding traverse voltage
goes into the DAS A/D converter. At the beginning of the desired traverse
type )_SAMPL G., 1 or 0 where G - gain of the channel under
consideration. This should have the same value as 11ne 70 of INITL- except
G is a real number, not an integer. A "I" indicates that the data will
be sampled automatically with an angle increment as given in line 30 of
INITL. No fuether input will be required from the operator until the end
of the traverse. Since the program requires a finite time to convert
input data into I/3 octave spectra, it may not be possible in some cases
for the program to keep up with the specified angle increment. The problem
will be most noticeable at 90 ° where the actual angle increments may be
larger than specified. The time for the program to process each angle Is
controlled mainly by the integration time of the GRI921. This is
specified in SAMPL in llne 625:
625 OTOBM O, I, 130,
Lintegration time in seconds.
The integration time can be changed as necessary via the EDIT command.
If "0" is typed into the _J_PL command, then a response will
be required from the operator before each angle is processed. The response
from the operator must be either 'Y' if the angle is required, an ')!'
if not, or 'S' if the programmer wishes the program to be stopped. If a
plot Is required for any angle, press 'copy' and a hard copy will be
produced for the angle currently pictured on the screen.
For each microphone position, there are exactly 34 numbers
punched. The first number is '1000' and marks the beginning of the
data sequence for each angle. This is followed by channel number, angle,






If a mistake is made (i.e., a data sequence is punched which
should not have been), then BUNK can be typed. This adds 5 more
points to the end of the last data sequence. When the paper tape is fed
into the IBM 360 the data sequence containing the 5 extra points will be
recognized and hence ignored. Any number of points except 34 points
between sucesstve 'lO00' markers will cause the sequence to be ignored.
At the end of the entire traverse when the program SAMPL
has ended, type DU_Y. This produces a data sequence consisting of 34
consecutive "l"s. This acts as a stop flag to the IBM 360 program.
The paper must be given a PTAPE number for identification in
the IBM 360 program. This is a 3-digit number; the first 2 digits







Each listing is identified by a 6 digit
number. For example, 171174 indicates t.ha_ttile
data following consists of data originating from PTAPE 171
and PTAPE 174. The first two digits specify the condition
number which in turn specifies both nozzle and operating
conditions as listed in Table Bl. The last digit of each
number specifies the sideline distance. In all cases
reported here the near field sideline is 6.67 ft from the
Jet centerline (indicated by 'l') and the far field
sideline is 3g.25 ft (indicated by '4'). For each series
of tabulations 44 microphone angles are listed. In all
cases the first 22 are near field microphone-angles and



















































































































% rel. Vjet pressure Vamhient nozzle











































































































































































































































. .+.....o_°'r°'r"?"r "'''''I +==
1_4D_
_ i I ii+ i i _ i tl o t el o i ill o Ilplo i lie o i*ll i _1,141, I gill+ o el I ii





._.. ...........;..;............... _._I I , i ,






































em an am _ie we ao ,am .e_ _ie em em ,me _ em_ _ e,o an em em em em m _ _ _ _ _ _ _ __ . t I
i • I / t / _ i , a I
•- o_ o oo_ooooo_oooc_ooooooooo oo,0_
: • • ol o o eD_ o o el • • o_ I • el • o o! o • el es • el • _ o_e • o_
ff--r--r ..... r--r--_---_---P-- .--
]e • eles • qnlo o • o • O_eD e ale e ole • ele • o_e • olas o e
lee • o e o_e o • .. o oto e _,,e e 0 o e ,u e e olo _ e e . e,
............ _........... _.....
I e qm I o w • I o am o o_o i o e eD o o q_ i o e o_o es o e o e I
I_ JO0 IO_m _mem_m_um_m mu_im_ mmem mem_m_ _OOI
............ : ........... .....
• • ! e • • • e o, • • el • • • • • _1 _ • • ee • el • • • • • •
........ =o ;::
mira ml_ m_ag ema _8m m_ i 41m _i gm luo .m m _mm
• oo ,oo = =.o.o =o.=









_c=ec=.oel_'oa/)cOE:CCl-----_-ao: OC_,..--:C= c= _I
r- r-,---,---,'--'---,--,--,--,--, _-!



















• -, t/I Q












! _ ,I I i I
_oooaooc_coa caoooocacooocaoao
_oo_oo_oo _oo_oo;oo ooo_oo_ooooo
I , [ !
.oO_.oi. O0 O.._.o_O. Do...0 .o..oo
!e • • • o o a8 • e e u • o e o • e e e m • • • • _ • • _ o •
_m_ ,at ,.man m











:::C-:i:: ::: :::.., .oooo ;;
oo--_--o/-o--_oo moo t o.o, oee _,_
""-if-'! .......... 1 --
_oo_oot_oo=oo:,_c)t,, oo.oo ,_j,,ee o • • as • • • o • • aJi • • • _ • • • • as
• .-i;.:l:oo,.o!,,...l oooo..._
0 ooloo_ Ioooloo o1_oolo,, oloo ol _._.
I_ o O_o¢_eS eD O_D 0 0 _ o 0 IP ¢P* ¢1, _. a_ eD
[ _ _:_o_ _





































_" ";_'2,..'_'_'_.'o'_'_'_" "_.'.,,'_" "_'_'_'_'_'_'_'_'_',..'_" _'._"
acocccoa aoc o occao_:ao, i
_.oo_oooo o;ooaoo ooo;ooooo_ooooo,
in el, e, i • • o_ • Q • | • 41 o! o • • • • o_ • • e,i o • • _ • • e,I o • lie
_oo0oo;oo_oo_oo 0oo_oo_.oo_.o_.oot
0,. D,,_OOJ_,,_4_O ,,, O, _l_,.i,O,]l_O,I
• • Q o • • • o • • o o el, in o, i o • • • • _ oi • • • • • •
mooooo o.,ooooo,oo .oo ;oLool
oo_ :,ooooo .oo 0 oo _,o o.im.o o' _oo..oo _.o.oio lul0, • • Ol a, • • • o o o • e_ , _ o •
D o o _ -- ,-1., -- m
I iii •
P' I_, O' P, IP t_ j
:o.o.-.o.o.i





























































wlll IO Im Ill m _..* Ir ,Ill




. II _i iii ii, i_i _"
•",,."o:I,.'.%"
llOO sl ill ll_ I'll" Ill II II II
_ : : II ii li _l II ll ll ili !
O 0 _i l ll ll
".%',, .', . ".". -. ;%%









• • • • • • • • I, • II • II • • • • II IIi O • II • • • • • II Ill II,
14,_ i CP O' pl O OII II II llt O O|l O O D 0 O It O O O ll_ tl_ I*lI II mt_li ...... /.... 1..... -4.... i --
lll_ll ll.lllillll_ill I_lllli_lilli*lil I n411tlt¢li llillllllil
_.__...::i....¢:o ::i,oo _____ __.......::
II ill Ill t I l" llll 14 IO _l" ill al I I tr II !'ll Ir tl i_l lit| I--I I _ t 'i _ t I Ill._ 1lllllliill_til!lOOlltlio!oltltitO_oilliIQi_lPt il'llil ----
Ill -- II ! I II ill Ill I,,,IP b ,,,,,ill Iq i_l i_i i_i Ill Pl ill ill g !--,II O" ID I',,ill flu ID _ I
P,,,II ili i III if" I" i II,, D II II II _i 0 #D _I _i II II ,If iCi O _I' I_ il, IP, _P II II _
I I I _"..... f'--r''r" _ i i--''_i
II a.* ill I _ I_, _ I_ .i. ili, ,.., _ _i i,i Ill _ll II ill !_ll Ill _ .,- il i, _ 41 ql i,.-, i_. _ll i
t_illlllllO'l_ttt OlllltlOitttltlO llOOttttllllli I
| / i | ill ill lill ! ill illll ill ! m ill qll II lill | _ i
I i * 01 i.. Ii ill _ li. ll4 ll* Ii * l I ill,I i II ill all 4 liil i _lill it* ltl 1 II .
IP tD llli !1 t -- lln lln iI, i 0. O . _I,l'_ 6'_d I_ dlI l,,,,e -- I lifO. ,I_ I d q_ l.,,,e p".r. # !











































































•".°.°°°_ o.%o %o.%%oo_ o.oo%%%%_%%_%%%, i ,,o.
_%%%_%%%_%%%%%%%%%_% _%%%%%_%%% %%,
sm ,m_ ag ,,_ .mu_u ,m, ,ml w m _ im u m ,m_ ,_w w im _ _ _ _ _ _ _ _ w g _ _lmm
,.. o.,o .. %,,%.. o.,o,o.,o.oo.... o._. %% o o Q%%%o. %o% %o ....
•..o.%%%%_ o. %%%.. o.%%,..%o .. _%%%o% %%%o :.,,
i
oooooo .... ,,,,--_. ..... o-oooooooo ,,,,
'_D_O_ O_O0_ _0_ _ QO_O_ _, O,,O






















































































































; 4b 41' 4)
• 41,
q,eO
l m, e',, 4D
g,O
_ p,. ,Q






















































































































































































. °. °, -----,,.-----.,,,-...------------oo,°°'°°"'°°°_'°'°°°°°'°'°'"° o.,°k,- td P
,..,. !_.u,_ OtOQ',QO'LI,_aLOOO_,I_OQ_OOa_OOaOOCD_O
i _ w o i ID O O e O q LlI, O O e _ In, I e Q In, W _ 0 _ INI _ i O g O O II o
| / _
. .,-° °_o_ol°o_°°_oo.oo_°,,,,_o,,._o°°°oolo
' gO oeoeoo o6oe_ooQ_o_o I _ II_Oi_O
| .... :I...._ _-::.-_---,..... r-- =
_... o_o° .°.°o o --.°_=o_°° =°oi°
_..,..._o._.,._oo_.._°o_.,,..,,oo._..,.°._o ,.,.,
"'-''--'-''--''-'-''--'-''--'- _'_.
, I i I I _ I _ I I --






aPbQ F O Q_qO Q gag _,mO_l _ q_Pq _o 0 _p p IP_ _0_ O_
_e,b_ I OeDQ 4m_ q_ _OQ g,'nO 4NQ Q 00 I _D 0 _00 _0 P II ,,,e_
4I 414lP 4D I O O ,I O O _4J, O JO O I _ _ J O 6 _ii,O O GIo qg,,IDO
m o ill o i i eu, 6 eJ i eil o ql, i Q ql. o i u _ o e o o u i i i I g
INO_ 4P' _ _ 0 'aJ qP" _ l'_' 0 I '="t' lJ' i_o' elqliaul 4J _ O O' I _ Pb _ 4 .I _'M (P' lk. I' 4,1r
. , , .g qIJO O 4Ul g _ ,1110 O ,OIO t ,gml,dl g ,qlJ O O 4 lOg ,OJO0 _l _o o o I o qnu i 'ib O _ O _ _ O I I e U III 41 41, i O e O O'O Q O
0 aOiqlJ 41' SMO_ t_l' l"6"l i "a"I' O 'Pdl4au'_'amae--. 40 _ 4il 8'.. P,- .II _ _ _ _ _ _ IMedt,
' ' ' 'I'_o_ 0 'ItO e ',I_o t 9n_o e ,I qt, o ,,n_,ot e o o I_o o 4ulo e ,a_o 6 ,,s_o
1 _ ' I I ! ! P ! ! i I i
,,.,...,.¶ ooooooo-ooooo.ooooooo.ooooo..o ,,..%
I I
, • _n oo,4,.,m, ep,,ol .Le_.4ttp_l,_,i_i=..41, Oo4,..,i4i.di.,ii_e_O_
• I ! _ l I l--'_--I I l "_ .




















sJ, ll_ Ira..._tlil ill ..i




t, 411 _ O ,IF I' 4P II_ 0 iP, 0,_ ,=_ O 410 0 0 qJ, I Gt. ,I,qJl 1 / | . ,.,s :.m,m _ 141' 41_ 4 q O. O, _4P I, 1,0 _1 '8_ _ I_oj:O , O 41, 4 4k ,I, _Jd't, _ qO(O 41_ 410 _ 4J. 411ql O Q, ,I 4Nil O ,I. lmqD
I. I.._,ell IP, ,I ill, a_t, SAI d,_ 4J .Ilgql ,.I, 4MeM_ I. 1,,=6l,.. _ e_lla.nJ _ _ _ _ _ _ _ _ _ ll_l.,I.
"''-'--'--''-''-''-'-''- I t ""
o,_oo doo_o o,mo,D .o o _oo .oo .oo .,oo,uo ,,_,,.
_.o_ _ _g,_ 0, ._euq _ _seD _0 Pb_ _ eMoeB _N_ _ _ 0- _lu_
_1 -,._..m .m',,=4 "'m ,_aleql elll _0,,1_ ,ill _ _ ,-.q,...'.,m,,.,_,..,,,et, ,_o o ,_lil" O' I'_B'
'm _'t'=" -- "=_ "° "=" "_ "" " "t=" =" "_" 'm '='_"=' " "_ -- -- _" -- _ I
IlI i,IlIP_ _l_lSlh. I. I_l_lli _,I_llllllll_llll_ II,lIIIl,,=,4F_,l _l_lIe
.,o .,o:,,o..,o.,oo:.,o., oo. oo..,o:oo:o
I_ O_ 4Ji _D _ I 41,04 O O IO_





0.. ooo _.ooo o. o,o o_.'_;,;

















































•.,,u a .,,,_,,o,.,,._o%o,%%_%.,,,.,,o%,0%o,,,.,,.-,o,%%_%_% .-,%
,.% ...oodo.,_oo...,o_.,=.,oo_.,o_oo_oo_o ,-%i ip _i m e o ,ii Q 6 m i i i e i o o i o o Q o II o I 4p ID O 0 II
' , f I l
OOOI_ 0_ O_ _0 _O_OIIO_IO_O_I_Oo
I "_"- "'1--"'I- |I_ oolo,nu,_o__o_o_oo_I DLDO_D_O_O
iI
.,,,..,,_,,, ..,,.,,,.,,.. _o o.o. _. o_o o,,.. o -.
_-'_ l' "_ •''_' •'d••-°°° ..... _,i.o .......
..... ........._.._.._.. o._...,.._o
e_l_ _Io_I_O_Qoo_i_O _ _o o Oo
O _O0 _,..--d_'.'I'=_'.'"_"_ _O _ _O _ _ • _ _
/"."._ o..,,,,_oo_.o_,,,,o_o,,,,_.._.-_o,.o .-_..
_:-I"_'-_"_"_"_'-_-'_=.":.""[ii wii _iii _ii_ dlg qnmD_in_ gI_II ,imIHInI iiell
1":'._ ° "" °" o....o .- - oo,,o
..... _,--_--_:-_--_--_: .... _0--
"" ...."
|PP_4 P | _IP_ i P _| I_'mO_ lip _| _ q N" ft.-- 5 d_
0_ IOq I_ Oil _ _ # OO_OOq go iP
....... _ ..... _',," -- _-- -- _ ........ _ --"
_I_I O_q I_O0_I _,I_OO_OOO II'I O0_ _"
_al, ,imD ,annmnIm,iI i,il g_ ,ame I .iii_nnu
i
0 0 00_O 0 O_40 O OtO 0 0_0








• o I • a • • o i • • _i e 0i • • • • • gli _ • • • o o i gig
! _ i t I
o--o --.o..--. _o._o. _.._o o o_oo., o,m_
e 6 O O e O e 6 J 6 --66 O,m J 0 i _ 0 OQ 0 O _ _ OII _ O
I I--_--_'-_--_--I I I I
t llOlO_tO l!OllO t !tI_I I ilt_t I_ O .
o 6 _ o_ o o e o e_ _o O o e e I l_ e _ e o i _ I _ o
.,...o%-;,..=...%_%%_%....oo...%%o%%_%%.% • .
ai 91 ,m_l _ aI_ _ qnl. ,eaI ell .iII. _ ,iO iW ,lJ I _ ,i_nD
I _ _ O _O _ _O _ _I_O_ IOO_ _
I I .m _... ,.. ,._ .....O =..._ ,.,.,..O .. ,m ..O .... I i ,,,.O...
I I I I I i I F n I
OIIII_ _ IlOI_Og_O g_I_ O_OO_O
oi.. _o.!oo_o....Io._oo.oo_....
_ql,















pI_ O _ _ I_III
J
o,.o,.
,_._,,,._._.. o...o_ _o_I,0__0_.ooo.. o oo.,'o_ooo... ,_-o,o.,, o



















+ iI-4, iii o Q "ii o iii ii o iii ii ii o q i 4_ a 41 i ill 41 41 o + o o
"-'t,-''i-- "I-- "f'-'t"-'l--"t'- ,"/'" -T'-"I _
Ib dl_ .,_II dl It_ Im O 411 II_ dl0 In_ I_II II _Dlgn" Ib "411111 llln llllll' _ _ _ _l_ _ _ liP"
'I I''I I I I I I I I I I I I I Q, I I I I I'I I+I I I I I I _ll
3 0 I t I I . I ! I
+ ii+ i1+ lib ill 41ul _ o iii 6 _ al. _ o I _111tNI _lll ,Ul+ O O III iII, II, qlml 41mlo _ 411 o iml
i" +Of" + "+" _+ +--Wm++ + _+ +m++ + +_ O I _
I ii 1141Q o 41 o oQ ii ,11 o i o 1141111111 iI ii+o ql i iii o o o 11 ii
qumun,lii _ a _ ,liII ,llnll laII ,liul+ ,iml, +llnl+qull Imn_+qnmlImnu__ _lnil+,llnll,lInl, ,,iIb _laI!+llll+ ,innal,ilII _ _ _ _ _ qiD ,lIII
: f i + / I ; I / I
• i I'I • • I l I i i iiII iiIi iI Iol Iii _II I I I I I I
O q_ G_,O O +! g O ,-I1.I_ -Ill_ ,._I..iIat. -- +.._,.----O¢0 O _ 41_ O+ ,11, _ flit _1_
II' gU' I',_ O _ qP,+_ _11 gb+lp, _ _llIl' .ll ..OI.II _ _ O I1' _ qI_ II_ 4U' I, II_I. O_..4h, t I_, IIIl'+
IUnalI 4110 O O,4 O Q_ 4110 .-'+ --a+,,_ .i_ gaNIm, .l_. -m_.m+ d OtO O ,O_O O LIfO O _ pa_l+
--:" 2-2 .... ...']IPbO ll0 III innl . 4pb luul Go' fib IP _ .41 O'
+ O.. I I_ 1 4L. _ II1+ I 4_ I Ill I_ I t 41+'1 I + I I I g I'q_ t O q I I+I
--1---1--"l---'t'--'r'--f---t---t---r"-"l -_!rip., e lu_ uml e ,In_ -- e _gp,., e O,+,o e qm,gl _ _ e o, lo .41 _ _ llO _ _
.L ,.,,._. -. ,.. ,b,-+ -, _ -, . ,+ ,. ,., .p _ o .p - _ q +, + _ . o . _ _4
1_0' g,,ll q I1.,. I_ 'IP _ O 9P III
. L.+ ,_ L,_._ ..._ ,+ L .,.+ . + +_ . o _ + . _ ,., . ,+ . ,- ._ . .v
Ip, o _uF_ _. qR_'IR dl!Q IP' -'+A0P_ _l, lgm _ --,,+_I, 41. Q+I, IP,,',I_O O II"_ P'I_
+ _ ,_+ + o ,a_n,o o ,c_+ o o ,.-+,.,,, ......,.._.,...,.,_ _ o +to ,,n_. +t,,-. ,,.,., +,_,+o o ot
.... ::::I--.-'I;" ::i;.'.-'T.-;I
Okql -- m IlI1.41 .INI_ l IP. O e ,,,..+_ o 4P +_1, I I,,,.IP_ 4D ,II'(O o g. ! I_ I_ ql'_




























OCP_ _)OO000Q_O O_OC_O0 _0_._ 000_600GOOQ
. ............................................
".,+.* o+ooooo+oi-oo+oo+oooooooooooo+o, +_.,
i • • Ii • • i| • • ii • I II • i ii i • i+ I • ii • • ii • • ii • i ii
+--------+---, ..... . .....+ .-----,-+,+o ooo6oo6o. 6oo+oo+oo6oooooo+oooo+
0--o o o c++_ a .,p- .... r_ _- .. --t..-- _ . .._ +. _ _+........ _ <_,
ooo+,o.o+..oo+ooooo+ooooo6oo6o.j ;_.+
ql _' • • I_lll • II e • • o , • 41 • + • • + • III_i • o+e II +Io • ol
...................... P'--I--'*'--] ii
• • • _ • i • • • • _ • • e e e o_ • • ml • • life • Ol--e • el
_. .+,_ _..,4 _.-..., n_. ,..oe-uo_i,.ea...+..,e,oww_No.,41
I)_OCl 0_ _1,_,, m,,,m,"ld ",,'_,m.'e_!_..,+,,m_,m....[,m_*..,l_,O0 _
• • • . • • • el o _ el • • i • • • e • el ii 41 • el O+ll • q
n+n, _,,.u' cram ++-- uu,L M ,,...,..a,,.,1,-+ .l ,l, _ _ mm..i,a,..,+
_I00 O_ _) _me malk_ d _41w mm_l a_om_al mw_ll_ 0
















_,n U_ i i
I (I (Ill O O IO(I|OO
I I i i I I i i I_ I I _
I 4I 4I un C_ CP' I_O
i ,,"
DQO_O0 _,oO O O 4J
O aI _II _ _II _ _IP 0'_






D,O,O O CP CP
_,OGOC_ O
• o • _ • ,n
m_ _ Pel I,,
I (I (I Oil O,





I_ @ @ II II _l
• • el • es i
o e e40 e 4_
DOOI_OOI




,n,J_ _ I_I" Pl_cP'_l_4P o P'_P'CI', PCP'OlF'O'_ PC/'B' I_ O_PJP_PO _
o 0 o s,o o_ u,o oesJoe) o _oo OC_v_Oo :Jo ,oo
e o • o e_ eI • • _I is _ eI ed o o 4 4i, u et o _i _i_ o ei 4 u _ _ e e i
.... .... .... ..... "-
' * * ---*o * • * * *I* • -I.,* • * * .4- * *l., * * - • *1- - •
:-
__._ * * _ • o * * * .4 . . *t • • * ,_ * _l • • _ * o _ • e .( • ...
- I 'I- ........... I i I i I_ ...... _ .... I
i | ! I '
_l "_ i. -_l ; I I I ! ,





















• • In 0 • m o • 1141 • ai_ u • a o • me • _ g eii es • ill • i.,
. _el_ _tl--o_lt',-,dte,._ll,o--_,-=-,,--elel4iil--elmlsililee_ --et
_ Jir _" u" _ I_" 0 _ Q O "" _ 'lB Im' ','_D','m'-,, _ 0 0 _ _P_ Oi _P, _p, m _il _ O _ a _ _,li j '
' I : , t i i _" _
o._ _°°'°°'°°L"°°h°oooooLooo"ooooo.uool| --o i i !
_e I m o oe o o _ e o e_e w m o e o|e e 4too e o o+o o o_e e+ ,0o o o q_ ill lillf
+. l ._.. ,...,,.,,.,,..,..,..,..,..,..,.., .,,j _ o 1% " _-''e "+ ° "_e4-e " '_ ° ° °4-° ° 0+ a I '04 - e _e o e • • e . ,
I "I |, _-+-r-rr--_--_--_--_ F r I --
/o'-_ I:'... o:i:'oo.-:'_--_---_o o_oo.. =_.:1 ._
+ ;+ o+-+I eo,_ lw_m._.-_..l...0w.l--_l,i_ii+..,,_i..<___ I __
............ , ..... %0 .o. .%o %,,.
I Zo I,.ooI,.o+_oZoZooFoZ+ZoZooL+ol ..
I _I,.0 I,.o+I..oo_'oZoZoo_oZo2_'oZooL+ol o,.,
I "+----'I" P_'+m_'0"pOOlOOOi"aool-=----ioo+loo+m_,Ol0._.+l mm
I :J..+ l,..o.o3.+ol.+:_+:_++_+:_.::+:_ooL.oo+.
/ "_ " I " e I , • qe, e _0 . qe • e+e o+ ql • _e* elu • q* • ..J • l
I _m,ilO F'e_°"_"+_m_P'me"<_lm'e"_o'e_ma'..n'..t+eP +m_*olso,_l _'_I
/ :_.o I.oo_+oI+o:_o:_oo_o:_o:_oo_+oL.ol o:t
ii e • • q • i1. lb. • i_, e • I_ e • It • • 41. e, • • q • • •
_',ap PII l s P _" _' II_ e ° P_ ° ° _ o o I° _' o Io o o Io o o i'o o _' tw I l I -ml
.I,.+_ool,.+ol,,,o++o+_++_+:_+:_++_+ot,,.ol.-'I
,,.l,,.,. Io.oI,,,,+oI_,,.oI. ooI+o._I,,,..,,,.o,,._o+_.o_o+|-oi
i i' I -r---i----t----t-.--t--.-l- --,i
I l / 1 / / I I I i
I ! ! 1 / 1 I I t
.i I i .! / I ! : 1
: t i ' '
.i +-,,ll -_: I ' I 1 , _ . I ] _"
_ +,i I,-, 2_; , + ' ' I




























' t I _ i
• i
n- - -_- • -t-- _- - -_ ....... _- - -1- - -t- • -v- - -I I
I.._..I..to,Ko...K...Ko...,ool. oo. oo1.-. ;ooJ
i ,ooaoo;oo_oo_oo;oo_oo.oo_oo_ool
- • oto o o_...,• • o_.. • ..a. ,, .to o o_. • "t- - olo - -|
I ,--,--,--,--,--,--,-----,
N_O'IP'IP'IP'W'O_OilIOOOOOOOO#IPOO,r____p..........OO
• , ,_ .... • _ .,...,...,..._ ............. __'-.; %%,
io • Jill o lil_i • i_i_ • el,i, o ole • el o • olo o Ol _ • eli_ ,i i,_ • ,i I
/ : , :----] -- " ---- _ -- -- _ -- -- _ -- -- _----_ --I
_oo_-._oo-oo.oo_ooooooo.aoooo.! ...,
.,''" P''_'_P _°" _" _°_°°___°°_o=_=_o = o o t --i
' F r
"_ _-o_.o..o_.ooooEooooo;oo_;ooooo! ..
[I • Ii I l I} 41 • I_ il • Oil I O_l t Ill • Ill I, I,I* • ele • el "I -I
III II II lI _F I_ _ _ O_ _ _ _ _ O" DO 0 O _ 0 _ 0 I_mO 0 _ 0 0 I ... i,_ I
[e Q e}e • ate • isles • lie • ,tie. • ele • el_ • Isle • ego • e I . el
iq I I I I II IM I_ t ei Q t 41_ t I_ qu t i el • I t| I I lltI I o_ li !{
Jl II ill t li I_ I _ 4_ t Ik Ikl 4 II II_ II II ll_ t ik ltl i ti i i I_ i OI O II
I fill II _II I_ _ _ _ _ II _ _ _0 _ 0 0 0 _ 0 _ 0 _ _ _i_ i
f ; , ' t
:




























Im • e_e u eli • mill • Ilib o _l*_ • *tel • o|l • *Is o ell • o_
I:oo1.oo oo1.ool0oo1.oL,o.I,ooI:oooo"-
Io - olo - -I- o .4.. - 01o " "4o " -Io - -1o - o(" o "1o • 0t
 .o ....o;oo oo;oo .oL..L.oLo.t
,_oo oo ,oo ,oo oo oo oo _,o oo oo %%Io • o1- • 01 o - oto • -_e • ,,!• ,. "Io " ,,I- • -to • ell " "l
i_ _ e_ _. el el _ Q Q el el el _ el a e! t_ I, tl. e e t I, el, p e _ _ e e I o_
t 1 | I I i / / ! I 1..!
_ _ o _ _... Q _ _m u_ _ _ _.n _ 4, _l .-.,N. _, _ I' _ _ _ _ _ _ _ , =n'4_'_
1 I i : ! / / I _ ]--I
o o ooo o ooo_,_oto o,o _ o o,b o o,_ o o ,l_o o o o o _,,_1
]e • elm o e_a e ele • eae • _lm • eu_en _ I]e e g]o o eli o ol • a !
t0004_ O0 eJO0_ 000 O0 _ CS 0 led O_ _ O000_ 0 _ !
14e • e|o • o_o eo]n • oio • e|o • o_e • e]e • e_o • qJlo • e_
I,,. -':
oo oo oo oo_oo_oo oo oo oo oo ,,,,-.
t l-'r'--l" I / / P''f'- i I--
boo_oo_oeo_obo_oo_oo_oo_ooe oo
_,---_,---,,-----_--_ I I -_--',- I I --
_oo_oo_ oo_ oooo._,o._oo_ o._oo_oo•
I o @ 00 O O 006dp60 _j OD_F p 0,00000 _up OOy @ _ _1
.o_,,._.._o.o,,._oo .. oo_.,,_0o_
__._. .. o..o,ooo-..oooooooo, ooooo..-_o oo_, _,,.g. _o._oo_,o._,oo_ _ ©I
I ; : ,iw Io 4m ,ll _l 4ie 4ti mi eIeiI _Iell ,i_II im_l _i i _.i ,if _m,iir , 1" r r r r _ I
_.:.© o.,,,.,,,,oo.I,.ooo.o.._,o._.._.ooo. .,..
I
_b@,p4_OO000_OO00000 "*'_'mm_'_"_"'_'_'m'"O0'O I m '_























._ _ooooo_oo oo oo oo.oo oo oo_oo ...
r "(" I" " oIo • -_o o -t- - _o o oto ,. -t- --I - -i- --I- - -I - -,
--,., o-,, , __, .,,.o oo,,oo oo oo-oo 0o oo .o-oo oo .,ol
i e o o _ i o o i o o i ! • 4u, I o o I i iioo q o Ole_ o I o _l ill 'Illool.: I0"-,, L:+,¢ _ + +,t,;=,.._ +,+_-, I&+ + I,;+. _.+, _,,., j ..ol
.i-. p." .P.l oo oolo<,l<,oloolooloo.p.,+,. +. +, ,I2Z.Lo Loo;oo + !
..,....+._.,....,...,...+..., .._ ..
-.!.+
I L i i I + I I I _ _ I--_4.-o --oooooooo_oo_ooooo_oo_oo oo oo+ ._,I
olo _ll • olin • o18 4I Inll iii • ,mid • i, lo • • Q • i el o Olin • alia ql o I • ol
._,. booooo;.._.oooo o._o._oo o._oot .,,_
.el i o o ego i I|I • itl • ii o I Ii o i 01411 • oio_o e|l o e(o • it i o i
RI _ i"l I'_ "II q_"' qk" 4U° _ P" _ tl' IO _l 'G' _ Q 'll ml II "J_ _ IP O' tP" _ G" IP _ _ _ _ _ _ ,,,,, l
i l r I i i t + i i i--i
,,le _o +.*+e • ,.+,.• o I. . o+_ e .,o ,, ele • on+. ,. olo • olo • .,i ., e_
; I 1 t I i _ [ F I-- i t--i
.i * ill • 01 " o .+o . ,.I• . ol o ,, ._0 . olo • .do . o+ • . "Io " "I • °I
"r +--=
Oli #Oo OOOOO OI O OOoOill Oil %11 iooio iol l'lk
",- I- • .+o . of,,...i., o+.. -I- - -o,, o of- - oI" • -lo - -I • -I
-+ / l--r--I- / 1 I r--r- I i--i
I"l, ! 0 _OQiOOllOOil¢lOlllll_QO_O¢l_Qtlillll_Oli / I",,"
lie ,I I Ill I ill I lie t li I o Oil ll Ill I I|1 t Ill I Ill I l| I II
- ...... +'-Io. ooi, .. _.
• I- J- • -i- • -I-+ - .q-., -i- • -I- • .i- . -,- - o,.°°-+...I .,,..i
_1_ lit OiOOOliOiO000ti iO00OO_iOi# # I +.._l I
III | _II II IN _II I I I I I _II I II _I I d I _II a gl _iI I 4i _i qii II I t III I
,-o i.+o-o._-.+,,,,o-oo..<,;o-.o._..+_++l ,,..
i+ I + ! • i1 i 4L, ill • I_ll • 411 t • ii • • Ii i • Ii i • ilia • iii • I i • Ol
I NII I_lli III ll_ll_gN_ II_Ii _ II ,
r + 1 I i I ! _ '
• II • _ • II _l • 4 II • • I_ ll_ • el • • I| L I_ _ • • _i • • _f • II • I • • e i . I el
N - H Ilill_ NINII_II_III II_III_ II
i : ', ; 1 / 1 I i i , ,
iP_i _i 0 4111 i <i II ¢Ii II 0 <i 0 II 0 40 II 0 II Q 0 II 0 O i i i i 0 0 ' O_
Ii. . I+ _ _7 I. { tl I_ I,. il li+ II ii iI li II L iI li I+ li li I_ i+ iJ i _ _ i. m el . _ i_
• 41 I,,- II 0 "m _11" -- _1Mt I I I_ _11k+ UI_ Ilm 4 ,411_ 4' --I !_ 11' i t I I _ t t I il_
' i i _ , i i I
++_+ "+: l N i I _ , I_-
_i' II i- i- + ' I i ' ' ' l II
o++.. z ' + i iXiill kl; : , l I --_
+ : I t * 0 4111 II --I
lillll t_ I , l OO4DO,O_O_OOII,,O,O,O : 4(
_I _l_i lldl O II Oill O 0 0 0 O II_ 0 0 Oil_ 0 II 0 0 4D Gll 0 0 _li_
i"llll II °"i ii- II "u" II 41 lil 0 Q ill "41 6 ill " Q 41 Ill _ O _ _ O _ _ _ 0 _ O O _ _ 0 ili_







oo %o_o oo oo oo
_.'.',,_o o = ,,.. + oo-, _..'o0.+,.oo_. ,,,r, _+,- _0_,-++-.*--1
LooLooLooLoo LooLooooetL.oLooLool --
Io = ol- o o!o o o_o o '-Io ', 0t o = oto o "1o o -to ,,,,olo o ot
KIO O O @,..",d ml' 4:1, O, _,J_ O P,,- I_ mq a,_Nf'tdVl_ +O_,,.Q 4p+ _l'. O P -,-d'_ 41' O 4 |
Im,,v,,,_ m _ID _ iNP,eaP 0 Q lob I Q_ O 6 am m Q _ O _I_ U I _ m 0 p_ l
LooLooLooLooL,,oLooLooLooLooL.ol
Io - 01o o o_e o o!o - =to o oto o o_e o olo • oto o elo • el
_gb _ _1' _ _ 1_ O' _ _ ,0 O" UD _0 _ _ _eOe_ _ t
, I I J / I ,L r ,0..=ILo...oo.oo oo.ooLo.,,ooooo.oooo.,
- , l + I t t L I 1 -_
_o _oooooooolioo_oo ooclOoo_ oo4_oooo c_ ! --
OlO io • i_l_ i o+e o ells • ell e tste • ILl _ Ill • ellis el w_o • ol • el
-J. L _ L _ ' L L L ! _ :.".ic: ooOoo oo o o tml, o _1, o@ o,o ooooo oGe;o [e o ele • o_ll • olel • olo e e_u • e_el+ +O +O;O • 4liul • O(O e e_
Io o oI" • ot= • oto o oio • o o o ono = oto - ot o e 0_0 o .
_. • ......[+.ro.r..r..:o:o.....o._, L,,o ,,,.,,,,..,. o,, E,,o_. o_o,.I
I'D • i,o . e_. • *lo • e_,l _n eto . ol,o • ol- • ot'e o e le = o I
4... am. II II, 00, _ 41, _. 41_ 4P, o cl> IP, 41. O, 11. 41. t, t,, I. _1. 0 _ 0 _ _ @ _ _ _ :
L.._ooL.._:.L+.L.o_.o_::_.._.. t
I" • "i- • 'q" • ol- - -*i.... elw • .qo • ,.(,.. • I. • el- • "I
L L. t:;:;..,,,I...,...,.,. ,.
I L I --I"
....o ....oo oo_oo_..o..Lo._..,,.._..










I _ ' I !
+ • ' i + i
I "++L -',.'I -'L°-',. ",-" ............. +" " " " " " " • .r•• ._..I_. I 40 P O" Om Ok Om 0 40 _ 4) _ 0 0 II 0 _ a 0 40 k.e...,mlm. _ m _ __ 40l- I I I -'--'--'-''--'--''-'--'-
--l+ o_o-,_ol-o_i.o_l+o._.+.-.l..-i...'40 ii
i T o • •1_ • • o _ Ilo • +11 O •OI • • O I I o • lie e O • m 1118
" " ° ° • e_" ° °I" ° °I" ° -I. = o_o . olo • °i° - "I• • •!= °
I" I / t ,--,--,--,--,--,--,----
I I' • oln. o ell • m +m • Q,e e °IO ° •_• - •l• • ..(e ° ._° _
+--0 ! _t_0'0' IPO_'_' 4004000_O0000t_40a, lm..._--O00
I ! _ I ! r r r r r-
• •1 o_o o o|• • •1• • II• o o|qe m •1• • of• • •lID • IllO • _i41, • I
! I ----w--.--w-----,-----?-...---.-.--+...-.....-- i
I , _ l + I I .' I I ' i
,_ ,0 ,,41i I_. ,,4. I... Ip _I Ir i_ ip 40 -- t...._ _,, g. _ o. _i pq iIi, i.,.. 40 ,0 _ _ _ _ 40 40 _ _
Imp. 40 41 41 4_ IP+ _P O" p 40, 0 _ 40 40 40 40 40 _0 0 40 _D 0 _ _ _ -- 0 0 0
' I I I - - _"-- I" -- ,-'--- _,- - - p=--- _,- - -- - ;,--
-- ' " " •_= • "+° " °'= • °+° • °,• • •'' ° -+° - -to ° o,,, • =,- • b-.-IP,t'I,LDI xTIr141,40,,.._.O40_'O_,.-.-.OO<l_ltl_.q_ll,,._ 40 __ __ __ 40 @ _ _ _
I i i I "r "''-'_-'''-_-'" .... "-
• If 111 '. ",+,., • ale . •,° .. °tO • •+0 O of° 0 ill • lllO • Ire •
II W_O"OI 0a"l_Xl.41,,_.--_r.41, u...401p. O.@Ip,._O.,.,+l_l. 40400 4000_40+_ _
_. I w.--_ 040-+40_,,,.._oo. 9.._,,._,=,m@40,..t,+-40e..,bo40b+ tth I_.
' " .l ..... I...+ ........... |...1...,...1...1.. i'"
"" m+mm40400,.O._.<p.+o,.+,p+oooo040040400,O004040 k'm__.
=_ I l + " -r.--+--- +-..... --
I _ I I I L_,+ 1_,40 -.+_.~40.,-.,-o_40-+-.,++.......+,-_._-o._
I ,,.el •14 4 _.ii • el• o .I• o o(• + e+e., _IL . 41. • ,LIe + _io I
I .41 , 4040_I1400"+0"g_'0"0'_I'II. 0, I_ _,.!_.0401_,_01_400_04040o
" 1 I : l I i I i"'-_'--_--P --+- _.
: ri':l "-"
I _ ! . _ r r " t" r +...
_, ' • II_ •|1 • •i Ik • gill, • It • • II.I I, • flaIL • •I O • 41_ • • 4110 • 1141 •
+ I : ; t + p---- p----_a..----.-- -- p-- --m
• El I! I t lU I IL 41m|t I qlJ • • in I • +elsk •, _Jll • t • • •is • oil •
_,, e,. c . G _0 m m o _ ,IP. -- 40 Ip,,. _. ,,_ Ir o 0 m. -- J,.. ,._ ,_ .. ,o .o. _0.. '
• .+ . m m e+ m ++ _. ml L e+ eL ,. L. _.._ L _.1_. ,_ _i,. L m m m _ , , , , _Idn.
































































1- • -I- * ,_- * ,_- * *,* • -,- * *_* • -t*- -I- - -t* * -t 4-"-1
,,. po, o, _ o o0o = =to--op o o c= o -,_..---- p--- _ _ _ --_ _-- t
.--.--.---,---.---.---.----.--.----, __
© 6oQ6oo6oo6, oomoc6, ool=oo6oo6_o6ool-
t- o -_0 - ,'40 - ,,40 - 0_- - -t- o -4- - -I- - o4- - 0#- o -+
-:0 e e_ 0 ,0,0 ,0 ,00 O0 ,0_ ,0'0 '00 ,OC) 0,0 _COt- - -_- o -_• o -t- • eto " "t" " -t- • "I" " "t" " oto - "t
_-- p _ _ i_ _. _ _ o o _ --_9o o o io o o m_--,..-.- _.- - _..-._ _r I
o 6.o6..I.ooL0o.6.ol...6oo6o0 6o.,oot
'emi I / !/ |/ 'mmlem _ _'ame _m _m _ _m _ !me _ _ !eme_m 'em fmm_ _me_mme'm_ __ I I i
.,.o 6 oo.ooooooool0o,,6o06ooo..6o.6.o.















t o oo!o ..tLoo-.L,,,,,:,,t-
:.,..,.l,,.,.l...,.i.ooL..<>L:.....,<.L:..Eoo. oLoo1
Io = -_- - olo o -I- - -4- - -I- - =I-o - -fo - o_= - -l- = =I
:.:o[,..,..,..,..,..,..,..,..,..,..r
;ll • Olll • tllll o e,_ • _o • ot,ll • tll,i • elo • oto • lllo • Ill
-._ oo.oo0oo._oo.0oo.o.oo_o._ooooo
o,_'_n" 10 • e_.. o_. • -i- • .,o . ._o . 0_. • "I" • o'' - -I- o 01 .." ",
II 0 O IIII 0 III 0 'Q _ II '0 0 II) 0 Otl O Q II,O Q I1 0 O _ 0 0 _ _ 0
le - ele - eli' o .I. • eJe . e0,. • ,,le o o14, o 4,,o . "I" " "I
il ._ ill II II Ill II ill II li'iII. ill .il I%1 II ill II Ill II_ II jillill i_ _ i _ _ _ _ _ _ _ _
. _oo_oo;oo_ootoo_oogoo oo o._o0
[o • e,l,, e _io • o_e, • oi,,, 4,, olo ,,, -la, • olo o o_,o o ate, in •
, _ 'o '1' I1' o IP" ,-" Ift _ I1't d%l 0'-' lP_ ,i ,dl ll'_ ',4J e',, I',, I_' O (Ptl _ I,_) _ _ O _ _ _ I_l Irt l
/ l - / t -i---i---- -"lI I / .,i,m,
%i._, ooo_,ookooooooooooo_,oo_ooi,,,oogoo oo
"o e ele _ e_o e ele • o_,o • Ole • Oil • tie • e_o en e|e e •
_'.. (P'.. _'.. o _' lib. _, It'. g' CJ'.0 o o 0 0 _l. IDa ,_,.. 11 22i
_._..Loo_>ool. i-, / ,--r'-r--I I--1! #!OOi_ OltOltl llilOt!OO I
I t • qlOll • ItO L II I • li I • gill • Illl • IIIII I It I • ill • II 1 _llll
/ I / / l / I -r-----/ t-_
_l_ tI lllOOtO0_ti_llOOOO_dlOilO/ltlO0 "'t
-' , f _ ; _ -, t -_ .... i ',--:io _o.:oo oo 0o .o.ooooo 0o_ooooo _.
II • *l, • ell • "1" • _ _ • eli • e|_ • II, • _1- _ oii • "i
? I -- --
• _ , , ! / , ! r r _ .:2_II_ ill i_OIl I I I_tl_ OO llllo_ Otl ctci i
: • • i_t • • o_ i _ i_ Ii • il t IlL li • • lli ll II i1_ • I I_1 • • ii ! • •
i ', , _L " L ,
• _l It liili I_ IMil lil_ll _lill II li_ I I_lL _ ii li#_ ii _1 I • II
i_i li'_ll" Ill li* li' II .ll II II, II _ ... li_ iqllII _ _ III _i III i_ i_ II, i= _ ill _ _ _ _ _ _ _'
_.© itlo © cl _ o Jill k © _,o a o tlo © llooli o_ o _ © _ _ _






















_nare _ :booo _ ooo oo o ooa, oo o oooo_,o_oooOoo a_=,,,_
o_L I_ _ t elo • o*o • oll • _ u I ol • • ogo e eill a o|m • Rio • I
_ _ ,II ilI Irl Wll I',- _ _ D _ _ _ _" C O I_l _ I'_ f',- O g" _ ,,-" ,m',,,',, I"b _ _ _ I p_,!
i"!" --li
/ ! ', / i / / "+'" I I
,...,...,......,...,...,..........
g, ,.=,.g_,..e,,- 4' 0'sd _4J, t... P,.. _ ...= 0. ca, _, g. _ _ I_lf_e,,. e,,,. e_ g,_ _. _ g,. 0 4J Is' ,,.,_.. [
,, _,.o.%,.%%,.%%,.%%,.%%,.%%_.%%_ ....... ,.%% _"-I
I i i I • i u ! I" i _--I
L'
, , i, i...........i I, ,-,......._,oo,oooooo. o_ooooooooo oooooooo_ : _t
_,._.__9'_,....... ,...,..., , ,..
/ / I i I i _ i i" I _'
14) O qnl_ • qnlo o oil • o_o • O_e0 • o_o • Oles • e_ • o_o • el • of
o.ea oooooooooooooooooooo boooooooo _1io • 11141 • 41_e6 00ig • go 6 6 61J • O_O • 0|0 • _llg • O|g • • • O*
".F." _,oo.,,oooo.0._.o.oo._.oo_.oo1.0o _o o -.%
I e, • ell • elet. _ au,t* • ele • ole • ole, • e_4 • e_e, • *te • •
".T-_.° ooo,o ooo o _,' ' ' , 0,,o o o _,, o _, o o.,o o 1,.,o_ ' ' .-%;
I 4, • 4L! • • I! 4, 41 I,U • • II. • • ell • • 114 _ lal, am_ • u e! • • qp! el • •
i.i. *--'--*-'"......• • ILl • Ilk I! • • an* _ _ ILl • • e* • • el • • at! • • el • • • i • • • I
]o, 4k Lil IK 41111+11 III_ l lq l+ • 41 I; • III o+ _I,, I_ I. _I, II,_4 • lliO • O_ i
a a . 4m g _lm 4m p *lsl_ a
' ' ' ' _ 1
_ : _ _ _g _ _ m p _'g _ g e gm _a _m_ ggi _ m a I 4Eli a :








ir i iL LL
oj,,. <= o.<,._.o.+. ;.o.+. ,.%o. ,,,.o <,,oo <,.,, <,+o o,,. +, o ,,.
! ::-'_"'or___.,_,,,,.,_. ,,.,,o_+..._,+,+., _._,...._,.+._....+.
,+t,_n'_."_' Eo- -_I-- -_-, o,.,I-,o ..+o o or.,,+,., ol- o .,0.. ,. o_.,. o_,. o.
'1_1_ld"Ob al+ "_1Q 411"_' "4 S'_ _r "_'0" II" 4 I't W_IJ"- P q_,--,_ _r _ _ _ _ 0 ,,0 +"u
| . i
oo_oooooo_ooooo_ooooo_ooOoooo_ 1
,,,_,,, ; : i l / | I i / / I
---C- ill II 0tll • Q(II • OdQ II o$o • o_o _ _ • o_ll ,11 ilio • illO e Ul
oooooo_oooooooo_oooooooooooo_of _ol
-.,o
"i + ! , / [ | , I ! l t !
+ -'o oooo.L,o+o.o +o I + | + I
OQO0'O _ l,..O'
.+., Io o o|o • ,Die • +.1 o o o+o • e+e • el. g • • • .ie • • • • o • •
i+'++,..+.+..0.._...,Oo_Ooo+_+,_+oo,_Ooo,l_O_,l_Oo_,oo_oo_o + I +o_o_ l" " "l" " "t" " o+o o ot "+ " o_", • of,,. o oio • "Io "+ el- o 01 - oio +_oo_,<,o+oo_oo_,oo_,oo+oo&ooooo,l, oo I +,,, II" " ,.I,,. o o+o o olo o ',.lo o "*l " ',+ olo o oFo • ,,,,r.. o or.,, • oi. • oi
I I | • l-
_,,
I--L
t i l | -"--1" ....
_'o'a,,a,,oc_Ooo_oooooooo_+o,oec_,o,b,+oo_ o_, I _'_
1,8 • mio + ele. • elm • eJ+,u... Lie+ _..te • ele. ,e, .te • .1_. • el • •
I + i | i I i 1"--1"- l 1--
_+,,= .:oo++o+oo+eo+oo+:,+o++,+o ,+,_oo o
.,l I_ t_L I_ tll_! l+I I+. II _I i I_ I_ II I+ I_ 4_I i_ t+
_',.o ,.,,+ o ,, ,.. + ,,..,+o o ,,, o o o_ .+..,, ,,.,,,..,,,.o'._'_'_%%" !-+_"
' r--r- _--
2
: ' : .+ e
C ,.r+,+_' t_ _ _ 0 40 41 ,0 ,0 4_ _ a 410 _ 0 ,CI 0 41





, ._ t: I; I 41, o, I, I_ li I, I a| I. _, It_ I, I+ oJ I • I_ 1. k I I * I I.| I, ¢ _ • •












Qc41110 clcl410cl41l 0 i _l




























+, J i i
_;. Ioo_oo_oo+<,=o<.o<:,<++o<:o oooooooo_ =, i
,l=. _l _,P _ I , _,.dl I ..
_o_oo+.oo.oooooooooooooo+oooooo.. i
_p e +n ,., • n e =p •., m _ _ F" '0 • to., e I- o o_ • • e • • p o _. t .'
_. - - l I I --_ I,.o oo_.o_+o_oo+o+._+o+loo<loo_ooooo+o+ /,
_I'.- . o It . ._ . o_ o . _ . e, _ o 0_ . e I_ o old . . lid • • _ • _ /I
, +'+0_0++o+00.0"0'01'++0_,0".0".0' 0_I+++++_.__ _..p_____ --d----., IX[ --___+ I
++:o++  +o+too< +o+o+++++• e i o ¢_ e • m e e_ • + m • e m e • I • • I_ • + D • • k _r m
..,.o 0.o._.,,.0._o.'_+.+.+.k,o_.o. +oo_<+<+o. o++o+/+ +
...: +lip _ ,i_..+ _ .nl .i ,ml ii, i, i+ \c ooO+ < c= + <+ o',_ ,_ o o <0 o <_ o oo©o ..s
., - _ .. o ; o o d,.+e a _ <+o +.o ,_., o o <=o _ o o ,+.. o o o o
p., • - +,. • o _, • - +., • _, o\+..,., o _. o o i. + o++ . . o o
_.+sm _' m .o o "_ "s "- -. m -- + o o _,o o+ o" ._ a. o m m ._ +_ + m + + o _
m== oo_oooo=,=_ooo<_oo,,,o_,_o,,+=_ooo_o_ ..%
i,_ m • • ID _11__ • • m • • pl I • • • • _11 • ,_o iI • o • • • • • In • • iii+ ++..+.....+_._+
, I I I _ I i I"%. .'] I I /
/ I I / I
•,®_ oo,+ o od oo _o oo o oo<,od oo _o"o.d o ooo o _
tm! , _ I+ I I _o I a _11 i I _1 • 11141411 01111%+I I I i I O I
I
+.+. _o+oo+oo.,ooooooo..oo_ooo.,+.,+oo+ +_
=_a+ e m o_---e,_ m m.o + _._ + +e+ .o ,- Nm o. ¢m : + + + : _e m +e
l _ " | / | " "+..... "i -\:1o-_ <,<,,_. ++,+..o,+ o e 0-_,o,, o,.d o.+ _ o_ o o oooo_
• . • • to+ • ,t+ ,_e • • 'o • • m. • • b • • +- • ..is • i m • • to • • is ..._+
! i /-- / l ! / "r-"t--'_ :, _.
_.,. oo. +.=_oo.J+..+..=_..4oo_o.=_o+_o+_
• • • s. ik I. • • e. • L e,. Iii • • • o+ • ii, ik IL _1 • •






: : / ! ' i "
i "_._= : = o =lo :oo : _ o o_o o¢= ¢ o=_.o oo :,:oo a= : --ob * • -- • l, b • • i • • p • • • • • ib • • • • • ! • • b • m
,Ii _ lie .IP ..e a9 IS _i _i_ 41 em .-J _ giI eiq ..I,,ie al _ --0 .li .ue _ ell _ _ _J+i '. • . _ . .,-- .., _, o . . o i m . ,, D • O m . * D • . k • . ".,0.
,--.--.--.--.--.--,-----.--doooo=doodoo=loogoodoo_oooo=_=o ..-i
_oo!©o_o o _ o°io o_o o¢Io o e_o o eJo o ¢t o o ,,_%
oo oo_oo_oo oo oo oodooooo_oo _.:.
_mo_ee_ o• mien• oeee_eeoo eoooye•
1 u I ; :- ; t | _ I i
¢I_o o_o©,_oe o_o =._oo_oo=ood_ e --,_
+ %_.° °°°°°°°°=°°°°°°_°°=_°=°°_=_°=°° 1".%
o e o _ e _ _ • 0 me _ • o_ e • _ • e _m •p I •p • e
_ • . t. • w V . • _, . • * • • k_ • • _ • • j. - -. _, • - 9, • •
Jo° oo oo oo ooo-o ooJoo=ooJoo
• • • • • n • • I • ep • • _ • ep • ep • • I • *_ • •
q m _ := _ :, _ o. o o o o. o,.i_, o _ o o _= ,:, ,:: -_ ..... -.., o o rv._
;_" _,;,,,'t GI • . • _: • • nt. • ,_p , •p • sp • • l* • e_ • • _ • • m • •
d=o.°+.=,o,=.= .=.,=
d41|clll I I l l ,4--
I
I
° oooo +-,i==3_i_ _,_ o=,,,_ °°=o_oo=°==°°Nggo= ...._-._-o _,_=o 0,,.,.,,o,..,-.==..,,oo,,.,.,,= I,$














j _ .._ ,m _.. ' .,.. _4
• e :- e e_ e e_ _, e b e eb e e_ e ee • • _ • • _ e eb
• • be • • In • • ts o • ee es _ • • _ • • m • • • • • u_ • • _,-
• • m ,m ells • • Im • • _,- • • m _ ,I • • • m • oll • • • • • m
I . I I , , I I , ,
e o _ o • _ o m We o e _ o ee m e e _ e es bJ o o m ee Q m o eels
o._oo_oo:oo_oodoo_oo4oooo.._ooo, ,
• • , ................. , . . , .., . . , ____
_ r_
--,--,..,--,--,--,--.--,--,--, --_
_:. --'--'_-'- +--" ..... .-..___.___., __. oo_o._o'-o.,oo_oo_oo.oo_oo_o._o.o-_
/ ! . ,
• • le • • f_ • o _J L • • • pJ • • _ _ Q • • _ • • • •
--. ,.._.o.o0_o.;" 0o...oooo.o_.o_o__' "






I I I I I I ill
I _ I , I I i I I I I
! / / t _ I /







-. -- | | I " t 1Joo Jo,,ooo,,loooo,_oo_o,,oooo
".'.....'."% _, ..... , . .: • .,. ..... , . . • "%%
..o.1.._oo_o. o. ,,o_oo .o..t,.o,.1oo .._
oo_oo.ooo+oooo_ooooooo+oo_oo _,,_
, -- _'_----" O_ _1_, __ __ _i, __ - :
"o o', o _', o 4o o,_,, ,,,o o,_ ,,,o o,,! ,, o,_ o o _,, ,,,_
" _ -* 1 t --_
......... +" I' ..... ,-- _*-_ ...... ,,_o
"-_-'_-' I-+--'--_ '_i
_,;.o,oo,_,,o,_o,,._,,,ooo,_,,o.,,,,._oo ooooo_ -,
• _ • o_ • .J _n • • _ • • • • • • Q elb • • h • • Jo • • In oP_
• o_ • ob • • _. • _P • o I. • o / • • D • ek * • • • •
_ oO Q,O _DCD C¢ 00¢:1
_e I * * _ _ _ _o • e. _ * i) • e* • • e., • • eb 0. *._ • • p • • p
,%¢ : a o_, a ¢!o ¢+ _¢+oe¢1oo¢+c©¢I_c¢1 ¢_N
; _,-_._O'q 0'+0"0 0"0'0 0. ram0. o. 010.0,¢i¢_ o¢_..ocl<_o+0_
" " i I / / "I--'i--'l" ! -"
,,..---, ..o.,+,,.<+-,..,,..,-,,,+o+.!<++-ci,=oo_.. ;]



































.T. _I iio .i,,I
0,..,,.+ ,,-+
0 t-.,i ,- ,,,. ,,,.,i
_. _ _l _1 _d _. p._ =1 .PI ._L__.'
i I





































1 , !am, ' t
,,:,: _ooooo!.ooooo_ooo_,ooooo ooooo_,ooI "-".i
_ _,._ L e p O _S ;_ ab e OO O_O O O_O O O.,'..O O_ O O O O Op O O DO O I --,4
/ ! I"_ m "_ _'_ "_ --"9"_ m -'_ _'_n_"m qB P'w -" -- oml _"_ aJ _'R -- _ _ _ _ I
o j-oo_,oo_-oo_-ootooo_,oo_oo_oo_oo;oot x_.l
u • o • • o • o • o e_ m i e! s • • • e u 4 u o ol e • I! en o e
"-'-r ,.oo...o.ooooooooooo.o..oooo.oo _!
Io o ole, • ,,,la _ el,,, e, 040 o ole, ,,., ,lie o of_ I old • ole o el
I- - 0to o -_o o-_0--_o - ,to- 0to 0-1-- -t- - o,- o 01
!o e _te • _t e, e e_ o • e_ o o e_ e • e_e • e, to • ete • eie • oa
--4P v_,.. . . . . CP' . . ,00 _ O ,_ CIk 4_. 'O O, O,O CS, O O O ,00 . O . _ O . _--L_ esooooo_oo_oooo,ocse_ooooo_oo oooocs*'_ I I / ! o
I 1 "'''" _-'_-"--'''_-" -"
-. o
04u_Jl_ I_ e 41,1o • en_e o e_ e 6 e|e • eJ_et 4o o_ap • o_em 40 o_e e olg • o_
. t / / - t---, -- r---,--,--,-----,
I_ "-,'.° _,,,oboo_,oo_oo_oo,,_oob,,o_,oo_oo,_ool
. _ :V',,.. ,k-,.-- P ----q_, ,_r. r-.v'_, o.. o o. _q,-- en 41 f,.- e,..cP eP . e,,,..-- -- i
_. ._o ooolooo.o,,_.o.l,,o.t_oo_oo_oo_oooool
ko cs _nooooo_ooloooloaolo_,_ooOoooooocs_
_J--eo ,- • -, ....... , • - .t- • "l • • "!" • -t" ,L -i ......... _48eJ





 oo;oo .o oXoo o ..;o.,.o;oo
" -t= - "lo . e_ • _ + . .!.. _ • . ._. = ._= . ._= Q -t
_" _ _ _--_-,_.._..l
| _
, I ! + l | I l ! _ ,
-.._X" diiiii ii iiiii ii ii ii ii ii.IlInI...:' ' ' i_ '
_R _ '_%_o_oo_o_o_ooo_6oo0ooooo._+' ; ' ' '
_ _ , +1 • • • • • ++ • • • o + ol • • i! • • +4 • • ii • o +_ • • o+
%_= oo
+ + i# + • !+ I • II • • !| I • II I I II I I Ii • O I+ I • II I I II I I+
".'h." -o..-++..+o,----,.oJ.+.,..l.....
t I • O l+ ! • II • i I+ • _ I_ • • Ii • • l| I IlL tl • • I+ • • I! • • II
-+ ' i, I L L I L L L
o-.)
_I • Ill • I o+ • 41, i+ i • i I • l, • I • • I l • • i I • • II I • I I • • •
+ ,.m,m .o me,rim,_,, m a_ ,,+m + -.- -. a, m m ,]u,_, at,.,,am+ e ,up,._ _ m + .._ io'..'I
+ Innu_t_+ II + P + + P P P _ 1+' _'A + lp e e P P +A _ 04+
+oo_0o_.o'o+_,,,oI.,. ,Loo_o.Loo(.o<, :.:
I • • II • • I+ I • I++ • I II • • II I • II • • III • • II| • • II • • I+
_o o o +o o o olo +++ o c_o o +o o ob o- I-.-- '-- - I +
_P""/"- I'.. m _, "n _. _" _P" _ _0,Cp gb Cp, _' _ 0'" Ip''0,. If,, O' II, _ ,_ l_ II 01_'
+_m m o+++ooocs O c: o+cs omoooo+ o+ooo+es m--
I i I ; _+'+'
--_c m + + m _. m o+ _. m ¢ m :,--+ _. om'mmo_omoo+_o©+ _,--+
t
+ i "
•,r_l _, 6_ +
m....,-- ,' ..... I : o_oo
+,.5,-+ ' 00.




























m+ us i e+ o • oi o • e! w u ei • • o| o • ol • • e! • • • t o • 4! • o io_
• l g _ 0+ _ _P'_._O a O D o o D o O a O o,o O o oo O D o O o _
1 d _ ,.m ,llll pie ,llW +m 4111_,._1 ,.ill ,m6 4ll_ ,ll'l ,l'l+ _!1 +.l _ ,llm _ll
.?it+ o oooo.,.o.,<.o+<.o oo oo ._..o_.oeIo • Ore • o_e • o|o • 4le e o|w • o_o o oio • esle • e,o o
_" I Pb m al "_ I_ "0 G qhe "/_ _ I_ d_4 _1 _ _4_'_ _'m _r _ _ a _ _ _ _ _ O
, _._.oo_.o0_oo_oo_oo_oo,oo_oo_oo_o
ogoo,_oogoo;ooJ.o o_,oo,_oo_oo_.o_o4, QD
-,---,--.,.......,...,...,...,...,...,..llmoo'0"0, w'oool_o_ I_ooooooooo_oOoo_,lw _ll, _.+ ,l_ 4lw _ _ll ,ll_ .me _11 ull _wl ,Im ,pll elO _11 _
+.++oooo+ oo+ooooo+o+% °°°°°°°°°°°°°°°°°°_o°°°o°°°°o°
.0....... ,....... ...+. ................. _
_ I ! " ! '
o_ee_eeo_eeo(oeoteeeleeotooetooo_ee+oe le_




























oco ooo_ oo_oooooooooooooo6ooaoo i
• • o6 o • eM • • ol o • el • e iN qm, • o! • • 411 _n • et_ • O ll_ • • e(
plam I1'1 _r_l oza* _i /_(pID _ OCP _ ilpn I_ rilr 411_4l 0_ioe
r_a p Imilli,--cP,.lt..ll..cp _P_cP,cP.r..,..tooo .ooL...oLooL.ooL.oo,ooL.oo,o.Lo ot
Io al o_o • et_e • o_o o e_o • o_o • o|e e o_o is elm o e_e o e0
LooLo,ooL,oLooLoo ooLoo oo oot
L,. -:LO - o_,,. o o_o o oto o 090 • .to • o_o o o_e e o_o • oi
LooLooLooLooL.oLooLooLoo.ooLool-
I o o .l ....... ** ..t. -*to- o_o o oF- ..r.o.ro. -I
11 IP". P_.. I',., _ iN0 IIJ _ O _ O' _ _ al _ iI, Ob {p,, i. _p, i. ¢1,, ,{it. ,8. I,. _ _ _ O _
t | I i I ! ! l i / ,
!.... _ _ o go O 0 o o _.o ¢l,m o_" oooo o oo oo _ o o o o klo o i
II • ] • • 41,n• • it • • iii 41 • Ii ell, _ li • • ,i,i • • _ • • Ill • • _ • • i i
4l qmll _9 In nlcl il Irlfl G I. clr p 4ilk al_ (P a i4t_ll _a_ i_ a_ O_1.0 ¢lp i_
, , ._ .__
_1 a_ OQ O 4D O OII O O O O 41 O O4_ O ¢10 Q OQ _t Cl O O_O _O O
i • • I.| • • Ill • • el_ • • Ill li o • • • 410 • • O_ • o Ill • • Ili O • OI I
| i | / I I ', j ! I j
_lO O Ill • • O_ II • m* O • II_ • • II_ O • Ill i • II III Ill • Ill • II QI • • ll|
• / _ " i IJ I , t i ! t I _ I
[e e o,e o *_e ,. coo . *_o . o6., . *10 * *_* • **o o 0(0 . *i
] t_ Q II 14 llaO il I/ Oirldl_l Illllt I) 41 IP Q_lr0_ IIQQl_lllr_tll
malah P IltlllP QmCP I_l_almamllllng __o_1
! ! I I / _ | i i" | I
i _oo oo o _ o o4_ _oii_oo 0 o o tl,_o rio o oo o o o o J
I o • II I o * o I * ii o_ o • oe o • o! • o e! o e ev • o el • i_ ,8, I • • . 5
[ | I Ill* II 41' 41 lii • I| I • Ill • lil I 4111i • Oil • O|
t ! !ooo oo..o .o oooooooo;oo .ooool
I" "" " e'_ '_' ew_ i' m _1 '_ il _1 _1_ 0 tl I"' "ll "ll 4 li" m m m _ _ 0 _ _ _ m I
I_O. DOOIOa¢I*OOO.O.........Cp... Cp..
im... .......... , L L " '::.. ,oo ooa.o oo oo;.. 00 oo'ooL.ot
• • I I • • il • • l| • • 11 • • !1 • • I* _ • i t • l I| • • O{I • I{
I'l_ _ '_ II ,I. ilO _ _ _11111 I1_ Ill cl ..ll ill _ ,_t ill _., I. t... _ _ _.. -.. I_l 411 ...- _,1....0 _._i f





o.,,>,,:, .ot_oooooioo,,..,ooooo_,oo ,,.o oo ,,o
I" " ,.,I- . ell e ,.,o • ,. ,,, _, ol,,. • • .,, ,,' el-, ,, .,'t'., " el,. • -,! i
il ,O iw iil ill .4p lilll ,Cl i,.., il. II .,.. i,.,,.,_l, _tl I,, lie g,, q_,,_, ... _ ,is lltl _ i_! O' Ill rag,tll, !t,_ _li el 1
o I-ool, oo _ool:,,o oD oo_ o oi. oo I:,o o_oo_ oo I
o_o oo .. oo ,,o ,,. .o o<>,,o.,,.o..
o_,11
tl It I_ II e',,,,ll II II lI, !1 1t P ill IP a II II o !1 iI IIII 6 tl _ _ e m _ _ _ O _
,me a
Cl It' _ III _11 411 411, I11, _1, tl _11 ell _11 _1, _II 0 III 41Cl I_ III _ _II _ _ _ _ 0 0 O 0 0 0
ttl Ii • 411ti • Itl II Iio • III • III • III • III i ii! i iiii I I t
- ** , i | I i I i , _ I
, ,_lll cicloo,loooooooooooo oooooooolloooo _
lm • _leJ • li_ • OlO, I OiO el, O|O • otai • esi_ • 41t0 • It, to • el
41irl ill, _dl 4 Clll,_ 0 4P lilll_ lln ill li' Oil em,e_ ill CP'0' 4P'tl, tl _ _ _ ,41 -m41 i
"' ! ! / t ! I t i i t ]
e,_llJo_" iS. O O 410 tl II ,O O _ Cl 0 IS 41 il O 0 0 l! II iS 4i Cl ,O 41 el, O _ 0 _ tIo • oleP o ole • olin • ole • OlO • olo • olo • ole o e, ie • o!
tP'iP Cl t_,l ,,drlill II_ _ 41 ill lti _ ,ll' iO lirl 40. #"lilltlll ,...,,.-,.,_t_l llt ll lli li,'l, ill 4i 1.4p ,_, o ,
_"_lT lg'e'e'e'_°"ll_PcP'4P"°4P'f'_°"_"_P"_O_qP'eP'_qlt'_P'_alallurlit ! " i I t / i i I
i ]m e, ote e o|o o oi4, o olqn I ote • eteP o olo • Inlo eu, 0_4_ • e_
illI%1II II_I,_i_ II IP',,ii,-_ill II 0 _,_iel iti_,.i_l _t v%llll _t i' 41 _li i,... 41_ II tvl 41 .ll I_l I
i_illlllII l'el I 1 O I ! 'ell 411 III tl4N_ I t O i t I 'Q' I ql I 410 ! _0' _1" " °l" " °I" " oi,- • ,,io ,, ,,,'t- ', olo _" ,ile ,,,, -,,, - e le i o I
_elalr i.-I[.,,l_4141104P,,lllP,_P,O. 4P.l_4P4P. tP"iP'll,_PIP'ltti_till !
tIQ -..io • "i" - -I- - ,i.. "l" " -I._- -I- • *I" " *10 • "I
,...o .oooo .o. oo .o oo o. ,oo
llrl 41 ,_ ll lrl II ltl II II II iI" ill II 41 illl _ -.. ,..,, 0 nd lit 411 lift I_ _ _ _ _ _ _ _ _ _ /
•.o. ,..-i,..........o1,.....T.. :.....
,,. :.;II ,Q tP
"°" I" T T I
I_ ,_o ._ !i clti o cl o o o clO o o octo Cl ct o oo o © o o cl o otl II o lllli • llllll II. litlll Ilk ell qL Ol'il li lille II, imlli al, llllll ill ot_ • Ik| ,ll. • !|



































_i_F -......... . ..... . ..... .. ......
I,,,o_ o,,,io.,,,.,oo o,u,o..._.,oooo .,o.,,oo.,,,,.o_o e.0em,
. m ,o • m e e e in, o ,u o ,o o o o eJ 0 m _ e ,o o i, o ,o e e e . o o o ,e o o
_I Im, qP_Im- ql _ _ _ _PI 0 gD 01 0 B' _ I' e _ I' g' gq g, Ib lq 0, I' _ D 0 _ _ Q_
O 91J° 41 4110 41 IIO Q, 4ll 4_ _ _114_ O _N _ll 41 GtO 41 qNO O al O 41 _ O
"_"i.""""y'"'"'"'_""'"'",l I , ; , i _,'-'-;llal _O_O _g_O_O_ _O_O_O
t t ! i i / I / / I "- !_ .-
f...,, ooooooooooooooooooooooooo.oooo ..__













o_o _ _ _o o_oootoo _oo_o
.... . ........ . ...... %_%%_%o _% _%
ooo._....°J....o..._o°.o°°....
• I a _ I _ o t m o o e o o u _ o i I # 8"1 _ o I o o g o
* 1 l Io_o._.._o°...o_°_.._.°_., o.... --
/ / / n / I t I _ I




;;• O _ O_ O _IO O _O _ _ _ _ _ _O O I _ O gl_ _1_
_ _ _ S eie U_ _ 0 _e S S_ S _lI_ In 41_ q_ e_ e_o _ --_
,-..._--&._o-_-.._°_o._o..iz:._..l.._,,.
_ _ " _-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 _ _ _ _ _ _ *
I I I I I "'---
I _ _4I _ _O _ _ O qI _O,I_ _4I,_IO O O o _ o _ o _O _


















' i_... o o,o Q o,o,,,, _,B o,_. o _.,o o,o o o o o o.o o o,o ooio
luk.. _O _t_ _ _tP O O!O O _ _ P_P O _t_ P _ O alp P O_
i %_ ....o....o..,o.o...oo..oo.,.o....oo._o ..%
1 olo- I ........ °''"'" .......... "'""
elm0o_ 4D'
I.....' oo,.Joo_..,oo.oo,_.o _ .o..oo._o.__I | i _ i I _"
mm.,dl, qg' lib Ib,,o_ I ,raDII aid O'0g' D O, qP O, ID_ 0 0 O,,_O' qP 0 _ _ _ _ _ _ _ _ ,Ih,a_l
=." "'"""" ".;--• Q, _,O O, _D O O,O0 O _O O ,a_O _D ,_hO O Oq_O, O G_O O _O _D, oaga,
o,o o 4s 4D 4p _ 4p 4J I, a o _ _ _ Ii'_ _ • _ • • _ o _ o.o o _.o
_ _ _ _ _ _ _ _O _ _IO _ _._ _ _ _ _ _ ,.... _ _._
_.. _.-..-_.._..T._.-_.. _.._-.. _.
:.:._ --- °----- °-------------°- -----
. _............L.o.. &..L. _..L.
IIW_ _ qP_,LP_ _P' IP0..Ab .IP qu_._ 91 .,OI-O aim ,_lll. IL_ _ _iD JN_._ ,0 _ _ 4P'_4g'
o _,o,o_ _ _o_ _ _ _,_a,_ _ _ ,_ o_,G, o_
[ -] :::::::::::::::::::::::::::
"'-" "1--'1"-_ ..... -_--"_"-_-'"_"-"1""-I
[_ o .G, o o,o..., o o o .o o.o. _o..en, o .....
0 mi_ IP,,. al"Pn_lii_ qb ,,d_O, 0' I_ B. ql.. 01g. Q ,diq,O _i_ _D't_t ,,dl. I.,,,,14P. O,.Glql0,., P- _nB
===========================
y_. ==========================











..... j ._.-_.._.._.._.._.._.._.._..-,,,. _._.l'.'._ ""'"'-''"'"'"'-""'"'"O Q O 0 q iO* I O 6 0 I _ O O I 0 O_eO _ _ _" O O 6 O
amos/ .o _llaa0 em_unlaD ,,o ,_ qnp,_ _J,__J, _o _J eu. end,_l 4 .LI,o,_ _ _ _ _ _ _ _ _ _ o aP_I







aural'tn' 4a',. I_ _P _1_ I" O'_qI 4_' ,dkC.dk _ _ _ Imq,i_q' _'u_ql P 4D_ 4P' O_GP _D '4DIdP" ,_ ,.-_ 1_41_
!.. _O !l_ 4P 4P 4P Ib _4p 4I _ 4k 4Into O 0141_ O 4m41a. ao _ g 0 .m_mI, _ _ 0 _ _ ipmi4
IP _1, IIl,,_ IltqPllll aa_ qllllm lie ql, llnl _1, iultPl aP_ P_II , lip 811,0 _111_1_, lib Ib,.dl_ a_ 41,,i
"*} , ,--.--,--,--,--,-----,--,
. I






































r • • • • • i • • • m • • • | • • • • • • • • • • • • • • •
t ' + -- ' t
_ _ _ ..o _.,- .a © .._ .,.+ ,0 ,+ = --. ,,_ :a ._. _ _ .o _ _ _ _.., _ c _ _,,.+ _ _ 0,._"
, i , / r I, J -_ ,;._ioQ ,_-', ,o al,o a ,olc_ o al <_ +,o ml,o <_ <d o o _d o _.. ,,= o ,o a o o _
• • " • • • e o4 • • • e • _ • Q e ii e _1 • a_ e ll_ e •
,,e oo oo oo °o oo o<, oo o<, oo o0
e9 • el _ • + * • e, • e 4t, • et _ • ep • • U, • e _ • ,ok
..<: o.o_ooJo.Joool .J.oJ°ol _ -i /
r L I
OIeII_eeoeooeoeeOeeOlaleejeel
i + I I ;
r : I I I I _ I +
llJll!ll!lllllkll_lllllllllll I
llllllllklllllllllllkllIli_ll_































I -- ! I; .L I !'I i
_C} CO_I_ O0 O_ C_O_I
; ! _ I I ! , I
Ili I II I lilei I I111) I l)ill.lll. I _
i -_--w--w--I I _--i I
• • _i • • _i • • _u, • oll • • i • • i • Ii • e_ • • ii • e II
! _ _'_ _-_ -_ -._ I .. _ ._ -._ ,i _ _, I
! I i i ' ] n I _ |



































+ 1 I + ] ! I ; -+ i -.
++++omom_oo+o:_+m+m+mommo++++_ _
le_oe_eeoel_oopeoiolRo_oo_eo_
--++-i--++++--i-+i++i++-++,++-,, . _, ,
oo+ooo+_ooaoo+o o+ oo++o_+o0?+llllllll_ll_llllllll_lllll!llp
xx
_'._".F_.-l_:l_'_O'O+_'_'Ot_'O'_lO_ii ! / _ 1 =1',1_'i _lt_'t 'm!_I<_ :ll = _
+.m
/ ; i _ , I ! : -_
+.




+ ..... ..--_----g_..,_--..----,_ ..... .-- _--_'_,
.+.• • _ • wb • w_b • • )1' • ,e • • • _ • • • • • b • • • • • Jn
l I ; J" ' _p+ . _ t I
c _:,:_oo,_,@+¢o+qo,.,m.,ae:OelO_..,6+ma_+,:J¢.©_____. ,'+.0• • • • 4+ • ell ,i * • • +, pl, • • ii+ s. • • • • • • • • • • • •
.., -_--_---T -_ -T..... - .....
•_¢+ =© ++._,:e <:m_<:,_e++++o+' +©.,_i'=,= '¢_+m .r.
I
=.+_. I <=+,o o +.,=<=o<=,= _:_ _









,E , I i l
:._c ti<+caccmtc©,_¢Q_oac+_c_<:c_oa<_c+=ae© _ %.+.
•2' _ O+ I"1 "40 _" O_ tll _ "_' I_ "Q _1 O" _ _CI I_ _lr+ _t? _1' W q UP ++PI4 _ _ _ ¢ _ _ F,,., ..,
",,- ! i--i I / / 1 i i t -
9 • • • • • m • e • • • • • I o 6 • el • el el f • * 9 o ill _l, u • • _0
• I I ! II • o 41 + e _ I I I w o I _lo
' ,_U_I m
, ._.z --_..%-_-- , I ] I I I ; --
, _,,,= ,_++_o--_+,_.,/oo,+,,+oo.+,,,,o<_o_+,ooo<,o_ooo_ ,%%
____.,+.++ , +¢ 'oaoee ae,m, qoe a+oo¢,aao,oc_c:,ooooc_c:ea; • • • • • • • is Ii • • b • • • • • Ii+ • • • • • iii • • • • • •
:+;+++-"""+"+""°""°°""++""+++"+"++o..+_+_.__.,.,..+ ,... .+- ° ,--.+-+---+-- --- ,-°°.. ,••.." -' .••., .•• •••••••.++.• ..+;
"""'_._e l='o''''+O"om+oo.'.+O,..'+'_O+_<,.+_.+ll............' "!, _+'-.-. III I + ' _._
el ii +1_ • • • • • 9 o • • • e_ ii . • • e _11 Ii • • el • o • • • •
41
e e q m + °' +' a ° ° <L-_I ° '='_'_ ° m ce m m +" + a + ° m + + a _._.
! ' I " t {, / ! I ; ;
•-.--. = o ..+,-.,-o ao o oo o _ o _,_'o.o o o 4.mo o ao o oo o _
41 • • • i 4) • ii • in • • • • • • • • ii • • • • • • • • •
i "i_'. + + I |+ + / -,..4 + _" ! * /
• _ _11 • • • • _ II 41 • i_ • • +1 41 • • • 4) • II • II • • b • • •
+ "_" ,'e'+'a,'_°''°'a'c:+a''q°+'c_°'°a+'°+Im'_++"''°'m_., . ,,_. __._
, .,,+0_ c: Pc:,oc_+c:<locl<dc_@clccl_Ic_o,o+c_<icll,c_m_om_
_._c: " m <_ a o <: cl + + c_ + <_ C:l + m elm e Cl m <:I © <_ _, o <+ c_ + o o
• • i ii I+ b * • _ • • • ii . 41 • e, • iiii • • • • ii • • , • b
u -- I .m_.l 4,1,/ i * ,+ "1 1 "
.......+..,.+J+._o+J++Jo._+..oo+o_+++ ._,
,. ..... ,....+....., ..... ,...,...,,.....,_+
; | / i + / ,-,I-- -- l ;
I t I '+ i i I /
i i I i ,
I " i : I t
! : ! ! .
!- . I 1 ! I + : , I I I
2 .++.,. _ I i I : !
:;'-" .", J I ! ; I '
..--"' , I 1 , I • _+o++










! ; _ / J ! ! ,'1 i i
. o • _, • ._ • . In • • I* • - t+ . . _, . . e, • o i. • ._ e* •

















i |, | |" I / / / 1"
• • _1 • • • • • • o o I_ • o • II _1,1 • I_ _1_ 6 • • • _ II. • It •
r • • p in • iJ • • _ • • • • • • • • • • • o o • m • • • • • •
, • LD _11 • • lJ • • • • _J • • • _S • • II • eS ID ql • • • • & • • •
, , i _." . " " / ,
oo
_.....oooo.__.__.oo0o_......





..._ :.ooo_oo . o.o oo.oo .-,




1. Report No. 2. Government Accemon No.
NASA CR-152401
4_ Title and Su_itla
Static Source Locations For Four




9. _f_ming Organiuti_ _ and _
Beam Engineering, Inc.
Sunnyvale,California 94086
12. Sgonsoring Agency Name and Address
National Aeronautics and Space Administratio]
Washington, DC 20546
15. Sup0_ementary Notes
3. Reciplent's Col_log No.
§. Report Dlto
January 1979
6. Performing Organization Code
8. Performing Orglnizatio. Report No.
10. Work Unit No.
11, Contract or Grant No.
NAS2 -9399
13. TyI_ of Relx_'t and Period Covered
Final Report
14. Sponsoring Agency Code
16. Abstract
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flap ejector (VFE),a round'stovepipe' nozzle, and a 104 tube
!suppressor nozzle operated both with and without an ejector shrouc
The velocities tested ranged from 600 to 1600 fps at an approximat
[total temperature of 1400 R. The axial position of the noise
sources during static operation was determined by jet velocity,
Strouhal number, and direction of propagation. The velocity depend
ence was more evident for the 104 tube suppressor nozzle than _or
the conical nozzles tested. The results for both the VFE concial
nozzle and the'stovepipe'conical nozzle indicate source locations
to be much closer to the jet exit plane than expected. Corrections
for near field effects were found to differ slightly for each
nozzle tested. The corrections presented are simply the difference
between the measured near field levels and the required near field
levels if spherical spreading is assumed from source to far field.
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